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[57] ABSTRACT |
The disclosure relates to an arrangement of bolt assem-

[11] 4,085,649
-~ [4] Ap_r. gs_, 197_§

blies for connecting one element with another element,
the bolt assembly comprising several bolt and hydraulic
nut units which each consist of an outer nut and an inner
nut which is exteriorly threaded for engagement with
the outer nut and is interiorly threaded for engagement
with the threads on the bolt, and of a hydraulic compo-
nent comprising an annular cylinder and an annular
piston, the hydraulic component being intended to be
placed about the bolt between the nuts and one of the
elements, possibly with an interjacent member placed
between the element and the hydraulic component, and
by means of which hydraulic unit, the bolt can be
stretched via one of the nuts for permitting mounting of
the other of the nuts in abutment against the hydraulic
component which then serves as a form of washer be-

‘tween the nut and the element. The hydraulic compo-

nents in adjacent hydraulic nut units are disposed sub-
stantially mechanically independently of each other for
placing of each respective bolt in abutment against one
of those elements which are to be connected to each
other, or against a spacer element mounted between this
element and the hydraulic component. Moreover, this
element and the cylinder of each hydraulic unit is pro-
vided with communication passages which discharge at
surfaces adjacent each other in this placing of the hy-

‘draulic component so that the passages are connected to

each other by means of this placing.

S Claims, 3 Drawing Figures
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BOLT ASSEMBLY

BACKGROUND OF THE INVENTION

The present invention relates to a bolt assembly of the 5
type which comprises a plurality of bolts and hydraulic
nut units intended for the connection of two elements to
each other. Each of the units consists of an interiorly
and exteriorly threaded inner nut for engagement with
the threads of the bolt and an outer nut with interior 10
threading for engagement with the exterior threading of
the inner nut, and of a hydraulic component consisting
of an annular cylinder and an annular piston. The hy-
draulic component is intended to be placed about the
bolt between the nuts and one of the above-mentioned
elements. Furthermore, the bolt can be stretched by
means of the hydraulic unit by the intermediary of the
one nut for abutment of the other nut against the hy-
draulic unit which, thereafter, serves as a type of
washer between the nut and the element. Bolt assem- 20
blies can be mounted and loosened without appreciable
torque by means of an apparatus of this type.

The object of the present invention is to simplify and
further improve bolt assemblies which include a num-
ber of hydraulic components which are both hydrauli-
cally and mechanically releasably interconnected by
means of coupling pieces which are provided with con-
nection passages. The object of the invention is more
precisely to realize mechanically and hydraulically re-
leasable coupling without the need of separate coupling
pieces between the units.

According to a major aspect of the present invention,
the hydraulic components in adjacent hydraulic nut
units are disposed substantially mechanically indepen-
dently of each other for placing on each respective bolt
in abutment against one of those elements which are to
be connected to each other, or against a spacer element
mounted between this element and the hydraulic com-
ponent. Furthermore, this element and the cylinder of
each hydraulic component are provided with connec- 40
tion passages which discharge at surfaces adjacent each
other in this placing of the hydraulic component so that
the passages are connected to each other by means of
the above-mentioned placing.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention and its aspects will be more
readily understood from the following description of
the accompanying drawings, and discussion relating
thereto.

In the accompanying drawings: |

FIG. 1 is a plan view of two hydraulic nut units in-
cluded in a bolt assembly according to the present in-
vention, of one of these being shown only the annular
cylinder;- - |

FIG. 2 is a section taken along the line II—II in FIG.
1; and |

FIG. 3 is a similar view to FIG. 2 but shows a modifi-
cation according to the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The bolt assembly fragmentarily illustrated in FIGS.
1 and 2 consists of an annular set of bolts and nuts for
connection of an element 1 to another element, for 65
example, for connecting the cylinder head of a diesel
engine to the cylinder block. To facilitate mounting of
the nuts and tightening of the bolts, use is made, for
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each bolt 2, of an annular hydraulic component gener-
ally designated 3 which surrounds the outer threaded
end portion 2’ of each respective bolt 2 and is mounted
between, in this case, a cylinder head 1 which is to be
placed in abutment against a cylinder block, and a nut
set consisting of two coaxial nuts 4, 5 of which the inner

‘nut 4 is mounted on the threaded end portion 2’ of the

bolt 2 and has an outer thread for engagement with the
outer nut S mounted on the inner nut 4. Each hydraulic
component 3 consists of an annular cylinder 6 and an
annular piston 7 of the design which is apparent from
FIGS. 1 and 2. The cylinder 6 consists, thus, of a ring
with an inner end flange and the piston 7 consists of a

ring with an outer end flange which is accommodated

in the cylinder ring 6 with the flanges located adjacent
one another. On either side of the adjacent flange sur-
faces, there are disposed sealing rings 8 between the
cylinder and the piston, one sealing ring being mounted
In a groove on the outer circumference of the piston:
whereas the other sealing ring is mounted in a groove 8§’
on the inner circumference of the cylinder flange 6
which forms the base of the cylinder (please see the
left-hand half of FIG. 2). The gap between the adjacent
cylinder and piston flange surfaces is connected, in the
region between the sealing rings 8, to two passages 10,
10’ drilled through the cylinder wall. In the assembly,
each hydraulic component 3 has its cylinder passages
10, 10’ connected to the cylinder passages 10, 10’ of the
adjacent component by the intermediary of passages 11,
11’ drilled in the subjacent element 1.

Each hydraulic component 3 may have any desired
outer circumference, for example, circular. The pas-
sages 10, 10’ drilled in the cylinders 6 can extend
through the flange or base portion 6’ of each respective
cylinder (FIGS. 1, 2), so as to discharge in an annular
groove 12 provided in the underside of the cylinder
between two annular grooves for two sealing rings 13,
13’ for sealing each respective cylinder against the ele-
ment 1 (for example, a cylinder head). However, the
groove 12 can be designed with seats for the sealing
rings 13, 13', that is to say, such that the grooves for the
sealing rings and the groove 12 coincide. In the embodi-
ment in FIGS. 1 and 2, the passages 11, 11’ drilled in the
element 1 between adjacent cylinders 6 extend
obliquely towards each other from the upper side of the
element 1 and meet at a point opposite the adjacent
cylinders. From the meeting point, there extends a ver-
tical channel 14 to the upper side of the element, where
this channel is plugged by means of a stopper 15 which
s screwed into a threaded broadening 14’ of the channel
14. | |

The stoppers 15 can include a built-in non-return
valve and a connection nipple 16 (please see FIG. 2), on
which may be mounted a protective hood 17. For the
supply of hydraulic oil to all of the cylinders in a bolt
assembly, only one connection nipple 16 in a channel 14
i1, In principle required, it being possible to close the
remaining channels by means of a screw-stopper 15.
These stoppers should be easily removable for replace-
ment, when necessary, by a connection nipple 16. The
stoppers 15 can be provided as air ventilation stoppers
to permit bleeding of air from the hydraulic circuit. The
nipple (or nipples) 16 which have threaded bases, are
provided with a sealing surface about the opening of the
nipple channel at the end of the nipple base for sealing

against a sealing ring 18 at the base set of the channel
broadening 14’ about the channel 14.
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The above-described hydraulic system and hydraulic
components of the bolt assembly work in the following
manner. When high-pressure oil is supplied to the de-
scribed channel system by the intermediary of a nipple
16, all of the cylinders 6 are fed simultaneously. As a
result, the piston 7 in each cylinder 6 is forced in an
upward direction and thereby extends through each
respective bolt 2 via the inner nut 4. The outer nut 5
which is tightened to abutment against the cylinder 6 is
entrained by and accompanies the inner nut and a gap is
formed between the cylinder block and the outer nut 5.
The outer nut J is then screwed into abutment against
the cylinder block and when the hydraulic pressure has
been caused to cease, the outer nut 5 is maintained
pressed against the cylinder block with a force corre-
sponding to the tightening force of the bolt. The inner
nut 4 can then be screwed into abutment against the
piston 7 with a light abutment pressure.

The units of the bolt assembly can, in a very simple
manner, be arranged such that a mechanical connection
of the hydraulic nut units by means of the coupling
pteces to one assembly united by them will be unneces-
sary. The necessary working operations for hydraulic
connection of the units to each other to form a closed
circuit has been reduced to a minimmum and, because of
the fact that the hydraulic circuit allows for rapid isola-
tion of each hydraulic component, the remaining hy-
draulic components can be maintained in functional
condition should any of the hydraulic units be damaged.
Consequently, replacement can be carried out very
rapidly and with a minimum of inconvenience.

Thus, in the apparatus according to the present inven-
tion, the separate hydraulic nut units are mechanically
independent of each other and their cylinder passages
10, 11’ are disposed for direct connection to the pas-
sages in subjacent material. It should be particularly
observed that the pressure fluid supplied to each cylin-
der 6 through a passage 11 or 11’ acts in the cylinder 6
on a pressure surface 20 which is greater than the annu-
lar surface 21, subjected to hydraulic pressure, between
both of the sealing rings 13, 13’ at the inner side and
outer side, respectively of the annular groove 12. This
arrangement ensures that the cylinders 6, by the initial
pressure on supply of hydraulic oil, are rapidly urged
into tight abutment against the element 1 so as to pre-
vent leakage of hydraulic oil between the element 1 and
the cylinder 6. |

The damage which most commonly occurs to a hy-
draulic nut unit is surface damage to the cylinder 6 (the
piston 7 is more seldom damaged), and a great advan-
tage inherent in the assembly according to the invention
1s that, 1n the event of such damage, it is easy to replace
the cylinder 6, since the dismantling work for replace-
ment concerns only the hydraulic nut unit which has
been damaged. In the assembly according to the present
invention, each cylinder unit is placed directly on the
element 1. Thus, assembly and dismantling can be car-
ried out without the need of assembly or dismantling of
any mechanical or hydraulic coupling.

FIG. 3 shows that the hydraulic components 3 can be
placed countersunk in cylindrical recesses 26 in the
element 1 and that the passages 10, 10’ in each cylinder
6 can discharge into a groove 12’ on the circumferential
surface of each respective cylinder for connection to
corresponding passages 11, 11’ drilled in tha element 1.
These passages 11, 11’ discharge, in this case, at the
circomference of each respective recess 26. The em-
bodiment of FIG. 3 may be used if there is room in the
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element 1 for countersunk mounting of the hydraulic
components 3, but the embodiment in FIGS. 1 and 2
must be considered as better than that of FIG. 3 because

the sealing between the cylinder units and the element 1
is improved by the axial abutment pressure of the cylin-

ders against the element 1. However, both of the em-
bodiments will give the above-described advantage that
the hydraulic components are independent of mutual
mechanical connection and are connected hydraulically
without special assembly work quite simply by mount-
iIng each respective hydraulic unit in place, the annular
groove 12 or 12’ thereof being automatically connected
to the passages 11, 11’ in subjacent material.

Mention has been made above that the element 1 is
one of those elements which are to be connected to each
other, but the element 1 could also be a spacer between
each respective hydraulic component 3 and one of those
elements which are to be connected to each other. The
essential feature of the invention is that each hydraulic
unit can be placed, without mechanic connection to
adjacent hydraulic units, directly on a subjacent ele-
ment (or, in the manner shown in FIG. 3, in a cavity in
a subjacent element) for hydraulic connection without
time-consuming and difficult connection operations.

In FIG. 2 is shown a further advantage which is
obtained by the apparatus according to the present
invention.

If, in an assembly according to the invention, the
piston 7 of a hydraulic component 3 is not correctly
centered in relation to the corresponding bolt 2, the bolt
can be exposed to bending stresses when the hydraulic
component 3 18 placed under pressure. It may then con-
sequently be impossible to place the nuts 4, 5 in position
for the desired tightening force. However, in the assem-
bly according to the present invention, each hydraulic
component 3 can be shifted somewhat in relation to
each respective bolt 2 without disrupting the hydraulic
communication between the passages 10, 10’ and 11, 11’
The reason for this is that the annular groove 12 may be
of sufficient width to allow for a minor shifting of the
cylinder 6. Consequently, centering surfaces 27, 28 can,
for the purposes of centering the hydraulic component
3 relative to the bolt 2, be provided for co-operation
with each other on the inner nut 4 and on the piston 7,
respectively. The hydraulic component 3 can, thereby,
be easily centered in relation to the boit 2 by means of
the inner nut 4. |

In the embodiment in FIG. 3, such a centering opera-
tion is more difficult to carry out because of the location
of the annular groove 12’ on the circumference of the
cylinder 6, the assembly according to FIG. 2 being
preferred also for this reason.

What I claim and desire to secure by Letters Patent is:

1. A hydraulic tensioning means for fastening a first
element to a second element with uniform pressure
comprising, a single hydraulic nipple inlet disposed on
said first element, a plurality of passageways eminating
from said nipple within said first element serially con-
necting a plurality of bolt assemblies, said bolt assem-
blies including a bolt fastened to said second element
extending through and out of said first element having a
threaded portion disposed outwardly of said first ele-
ment, an inner nut having inner and outer threads
thereon fastened to said threaded portion of said bolt, an
outer nut threaded on the outer threads of said inner
nut, a cylinder underlying said outer nut and substan-
tially adjacent to said first element and a piston disposed
within said cylinder which underlies said inner nut and
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surrounds said bolt, said piston having a portion thereon
which communicates with said passageways whereby
hydraulic pressure within said passageways causes said
piston to tension by stretching said bolt through each of
said inner nuts, and said pressure simultaneously causes
said outer nuts to raise therewith and the tension can
therefore be adjusted by tightening said outer nut on
said cylinder, releasing said pressure and turning down
said inner nut.

2. The arrangement as recited in claim 1, wherein the
passages in the cylinder of each hydraulic component
discharge in a common annular groove on one end
surface of the cylinder which is intended to be placed
against a surface of said element so that the passages of
said element discharge in said annular groove.

3. The arrangement as recited in claim 1, in which
each hydraulic component is intended to be placed
countersunk in a recess in said element, wherein the
passages in the cylinder of said hydraulic unit discharge
in an annular groove on a portion of the circumference
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of said cylinder, which portion is disposed to be accom-
modated in said recess, and wherein corresponding

Ppassages in said element discharge in the circumference

of said recess.

4. The arrangement as recited in claim 2, wherein a
sealing ring is applied on either side of said annular
groove. |

5. The arrangement as recited in claim 1, wherein the
piston and inner nut of each hydraulic component are
provided with guide surfaces which are designed to
co-operate with each other for centering of said hydrau-
lic component relative to its corresponding bolt, and
wherein said annular groove or the openings of said
cylinder passages and/or the passages of said element
are ‘of sufficient width to permit communication be-
tween the passages also in the event of a minor lateral

shift of the hydraulic component for centering relative |

to said bolt. | |
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